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Abstract
The recent increase in China’s house prices at the national level masks tremendous 
variation at the city level – a feature largely overlooked in the macroprudential literature. 
This paper measures the evolving heterogeneity in China’s house price dynamics across 
70 major cities and assesses its relationship with housing market characteristics. We 
gauge the heterogeneity of house price dynamics using a novel regime-switching modelling 
approach to estimate the time-varying patterns of China’s city-level housing price 
synchronization. The estimates indicate an increasing synchronization leading up to 2015, 
and a decoupling pattern thereafter, which is associated to the heterogeneous strength of 
regional macroprudential policies. After sorting city-level housing prices into four clusters 
sharing similar cyclical features, we document high synchronization within clusters, but 
low synchronization among them. The empirical evidence suggests that differentials in the 
growth of population, income, and air quality are relevant explanatory factors of housing 
price synchronization among cities.
Keywords: house prices, Markov-Switching models, synchronization, China.
JEL classifi cation: E31, E32, C32, R11.
Resumen
El reciente aumento de los precios de la vivienda en China a nivel nacional oculta una gran 
variación a nivel de ciudades, una característica que ha pasado relativamente desapercibida 
en la literatura de las políticas macroprudenciales. Este artículo se enfoca en medir 
la heterogeneidad en la evolución de los precios de la vivienda en 70 de las principales 
ciudades de China y en evaluar su relación con las características del mercado inmobiliario. 
Las estimaciones indican una sincronización creciente en los precios de la vivienda antes 
de 2015, y un patrón posterior de desacoplamiento, el cual está asociado a la considerable 
heterogeneidad de las políticas macroprudenciales regionales. Luego de clasifi car ciudades 
en cuatro grupos que comparten características cíclicas de precios de vivienda similares, se 
documenta una alta sincronía dentro de los grupos, pero una baja sincronía entre ellos. 
La evidencia empírica sugiere que los diferenciales en el crecimiento de la población, los 
ingresos y la calidad del aire son factores explicativos relevantes de la sincronización del 
precio de la vivienda entre ciudades.
Palabras clave: precios de la vivienda, regímenes markovianos, sincronización, China.
Códigos JEL: E31, E32, C32, R11.
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+LJK KRXVLQJ SULFHV KDYH NQRFNRQ HIIHFWV DFURVV WKH HFRQRP\ 3HRSOH DUH IRUFHG RXW LQWR WKH VXEXUEV &LWLHV
EHFRPHOHVVG\QDPLF:RUNHUVZDVWHWLPHRQOHQJWK\FRPPXWHVDQGRWKHUZLVHFDSDEOHSHRSOHFDQQRWDIIRUGWRPRYH




7KH UHFHQWZRUNRI%DLet al DQG'XDQG=KDQJ HYDOXDWHV WKHHIIHFWVRQKRXVHSULFHV LQ&KLQDE\
KRPHSXUFKDVHUHVWULFWLRQVDQGWKHLQWURGXFWLRQRISURSHUW\WD[HVRQDWULDOEDVLV8VLQJFRXQWHUIDFWXDODQDO\VHVWKHVH
UHVHDUFKHUV ILQG WKDW SXUFKDVH UHVWULFWLRQV LQ %HLMLQJ DQG WKH WULDO SURSHUW\ WD[ LQ &KRQJTLQJ DQG 6KDQJKDL
VLJQLILFDQWO\DIIHFWHGKRXVHSULFHV
1. Introduction
&KLQHVH KRXVLQJ SULFHV DUH LQFUHDVLQJO\ DQ LQWHUQDWLRQDO FRQFHUQ )ROORZLQJ RQ WKH KHHOV RI DQ
H[WUDRUGLQDU\UHDOHVWDWHERRPEHIRUHWKHJOREDOILQDQFLDOFULVLV&KLQHVHKRXVLQJSULFHVZHUHERRVWHGHYHQ
KLJKHU VLQFH  E\ WKH JRYHUQPHQW¶VPDVVLYH VWLPXOXV SDFNDJH DQG LWVPDQGDWH WR EDQNV WR LQFUHDVH





EXW LW LV QRW WKH VROH UHDVRQ KRXVH SULFHV DUH D FRQFHUQ IRU&KLQHVH SROLF\PDNHUV3URSHUW\ LV D VL]DEOH
FRPSRQHQWRIKRXVHKROGDQGFRUSRUDWHEDODQFH VKHHWV*LYHQ WKDW WKH&KLQHVHKRXVLQJPDUNHW IOXFWXDWHV
IURPKRWWRFRROWRKRWWLPHWRWLPHJHQHUDWLQJF\FOHVLQWKHG\QDPLFVRISURSHUW\SULFHVDVXGGHQFROODSVH
LQKRXVHSULFHVZRXOGKDYHQHJDWLYH VSLOORYHU HIIHFWVRQ WKHPDFURHFRQRPLF VLWXDWLRQ DQGSRVVLEO\SRVH









6HFWLRQ  SURYLGHV D UHJUHVVLRQ DQDO\VLV WR HYDOXDWH WKH UHODWLRQ EHWZHHQ V\QFKURQL]DWLRQ SDWWHUQV DQG
KRXVLQJPDUNHWFKDUDFWHULVWLFV6HFWLRQFRQFOXGHV
2. The development of house prices in Chinese cities
$VDILUVWVWHSZHDQDO\]HWKHWUHQGVLQPRYHPHQWVRIKRXVHSULFHJURZWKDFURVVPDMRU&KLQHVH
FLWLHV7KHKRXVHSULFHWUHQGVDUHFDOFXODWHGXVLQJKRXVHSULFHGDWDUHOHDVHGE\&KLQD¶V1DWLRQDO%XUHDXRI
6WDWLVWLFVZKLFK WKH GDWD VWDUWHG IURP -XO\  WKH GHWDLOHG GHILQLWLRQ RI RXU KRXVH SULFH GDWD FDQ EH
IRXQGLQ$SSHQGL[$/RRNLQJDW)LJXUHZHVHHSURSHUW\SULFHVLQ&KLQDIXHOOHGE\VWURQJHFRQRPLF
$GLVFXVVLRQRQWKHUHOLDELOLW\RIRIILFLDOKRXVHSULFHGDWDFDQEHIRXQGLQ$SSHQGL[$
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Figure 1. $QQXDOL]HGKRXVLQJSULFHLQIODWLRQDFURVVPDMRUFLWLHVLQ&KLQD
                                                          
 )RU D WKRURXJK DQDO\VLV RI &KLQD¶V JUDQXODU PDFURSUXGHQWLDO SROLF\ DSSURDFK VHH )XQNH et al D
0DFURSUXGHQWLDOSROLF\GHFLVLRQVDUHWDNHQDW WKHGHFHQWUDOLVHGFLW\OHYHODQGSURYHWREH LQFUHDVLQJO\GLIIHUHQWLDWHG
RYHU WLPH+RZHYHU WKHUHDUHFHQWUDO JXLGHOLQHVRISRVVLEOHSROLF\GHVLJQVDJDLQVW WKHEDFNJURXQGRIVSHFLDOKRXVH
SULFHG\QDPLFV,WPXVWEHDGGHGWKDW&KLQDLVE\QRPHDQVDQLVRODWHGFDVH$WDODWHUWLPHRWKHUFRXQWULHVKDYHDOVR
DGGHG FLW\OHYHO LQVWUXPHQWV WR WKHLU PDFURSUXGHQWLDO WRRONLWV WR LQFUHDVH HIIHFWLYHQHVV RI WKHLU PDFURSUXGHQWLDO
SROLFLHV 1HZ =HDODQG LQWURGXFHG WLJKWHU PDFURSUXGHQWLDO PHDVXUHV IRU WKH $XFNODQG PHWURSROLWDQ DUHD
KWWSVZZZUEQ]JRYWQ]ILQDQFLDOVWDELOLW\PDFURSUXGHQWLDOSROLF\ 1RUZD\ LQWURGXFHG WLJKWHU PDFURSUXGHQWLDO





,Q UHVSRQVH WR WKLV RYHUKHDWLQJ WKH &KLQHVH DXWKRULWLHV LQWURGXFHG D VHULHV RI PDFURSUXGHQWLDO
WLJKWHQLQJPHDVXUHV7KHGLIIHUHQWPRYHPHQWVRIKRXVHSULFHVDFURVVPDUNHWVSURYLGHVDQDWXUDOHFRQRPLF
UDWLRQDOH IRU GHFHQWUDOL]HG PDFURSUXGHQWLDO SROLFLHV &KLQD¶V DXWKRULWLHV KDYH HPSKDVL]HG GLIIHUHQWLDWHG
DGMXVWPHQWLQPDFURSUXGHQWLDOKRXVLQJSROLFLHVVLQFHZKHQWKH6WDWH&RXQFLOFDOOHGFLW\OHYHOPDFUR
SUXGHQWLDOSROLFLHV7KHVHWLJKWHQLQJPHDVXUHVPDQDJHGWRFRROWKHKRXVLQJPDUNHWJUDGXDOO\EHWZHHQ
JURZWK DQG FKHDS FUHGLW ULVLQJ XQWLO WKH JOREDO ILQDQFLDO FULVLV LQ :LWK WKH DGYHQW RI WKH JOREDO






Notes7KHEODFN OLQHSORWV WKHPHGLDQDQQXDOL]HGKRXVLQJSULFH LQIODWLRQ\R\DFURVV WKHVHYHQW\PDMRUFLWLHV LQ
&KLQD7KHUHGDUHDFRUUHVSRQGVWRWKHFURVVVHFWLRQDOGLVWULEXWLRQRYHUWLPHZLWKSUREDELOLW\PDVVEHWZHHQWKHWKDQG
WKSHUFHQWLOHV7KHGHILQLWLRQRIWKHKRXVHSULFHXVHGLQWKHSDSHUFDQEHIRXQGLQ$SSHQGL[$
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6 &DSLWDO FRQWUROV SURJUHVVLYHO\ WLJKWHQHG E\ WKH &KLQHVH DXWKRULWLHV LQ UHFHQW \HDUV KDYH DOVR SOD\HG D UROH LQ
KRXVLQJSULFHG\QDPLFV)ROORZLQJ WKH VWRFNPDUNHWFROODSVH LQKRXVLQJEHFDPH WKHPRVWDSSHDOLQJDVVHW WR








LQ SODFH :LWK D WLPH ODJ WKH PDFURSUXGHQWLDO SROLF\ UHOD[DWLRQ DOVR VWDUWHG DW WKH QDWLRQDOOHYHO ,Q
6HSWHPEHU  WKH FHQWUDO EDQN ORRVHQHG PRUWJDJH UHVWULFWLRQV JLYLQJ KRPHRZQHUV ZLWK SDLGRII
PRUWJDJHV WKH VDPH WHUPV IRU VHFRQGSURSHUWLHVDV ILUVWWLPHEX\HUV ,Q2FWREHU WKHFHQWUDOEDQNFXWV LWV
EHQFKPDUNRQH\HDUOHQGLQJUDWHE\EDVLVSRLQWVWR,QHDUO\WKHJRYHUQPHQWUHGXFHGWKH
PLQLPXP GRZQ SD\PHQW IRU VHFRQGKRPH EX\HUV WKUHH WLPHV ,Q 0DUFK  SURSHUW\ VHOOHUV ZHUH
H[HPSWHGIURPSD\LQJWKHWUDQVDFWLRQWD[LIWKH\KDYHRZQHGWKHVROGSURSHUW\IRUDWOHDVWWZR\HDUV
                                                          




WLPH VKRZLQJ D VLJQLILFDQW LQFUHDVH LQ WKH KHWHURJHQHLW\ RI SURSHUW\ SULFHV G\QDPLFV DFURVV FLWLHV VLQFH
:LWK WKH ODUJH KHWHURJHQHLW\ H[KLELWHG LQ KRXVLQJ SULFHV SROLF\PDNHUV UHIUDLQHG IURP DSSO\LQJ D
EODQNHWQDWLRQZLGHSURSHUW\³VSHHG OLPLW´PRVW OLNHO\ IRU IHDURIDSROLF\RYHUVKRRW WULJJHULQJDVXGGHQ
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&KLQD¶V JHRJUDSKLFDOO\ GLIIHUHQWLDWHG KRXVH SULFH G\QDPLFV LPSO\ WKDW OHDQLQJDJDLQVWWKHZLQG
SROLFLHV QHHG WR EH JUDQXODU DFURVV UHJLRQV ,Q VKDSLQJ WKH RSWLPDO FRQWRXU RI PDFURSUXGHQWLDO SROLF\
SROLF\PDNHUV PXVW DGGUHVV UHJLRQDO KRXVLQJ PDUNHW GLYHUJHQFH SRVVLEO\ ZLWK UHJLRQDOO\GLIIHUHQWLDWHG
PDFURSUXGHQWLDOSROLFLHV$VKRXVLQJVWDELOLW\ULVNVFKDQJHRYHUWLPHPDFURSUXGHQWLDOSROLF\DOVRQHHGVWR
EH VXIILFLHQWO\ IOH[LEOH WRDGGUHVV VKLIWLQJYXOQHUDELOLWLHV*UDQXODU DQG WLPHO\ LQIRUPDWLRQFRQWULEXWHV WR
WKHIOH[LELOLW\RIPDFURSUXGHQWLDOWRROV$GMXVWLQJWKHPDFURSUXGHQWLDOWRROVLQVXFKDZD\PDNHVLWPRUH
HIIHFWLYH LQ FRROLQJ KRW VSRWV ZKLOH OHDYLQJ FROG VSRWV XQFKDQJHG )XQNH et al E VKRZ IURP D
WKHRUHWLFDO VWDQGSRLQW WKDW VWDELOLVLQJ KRXVH SULFHV E\ PHDQV RI WDUJHWLQJ WKH UHJLRQVSHFLILF /79 UDWLR
3. Measuring housing price synchronization
,QWKHVHFWLRQZHGLVFXVVKRZFKDQJHVLQWKHV\QFKURQL]DWLRQEHWZHHQWKHKRXVLQJSULFHF\FOHVDFURVVWKH
PDLQFLWLHVRI&KLQDPLJKWEHPHDVXUHG:HUHIHU WRDKRXVLQJSULFHF\FOHDV WKHDOWHUQDWLRQRIKRXVLQJ
SULFHV EHWZHHQ SHULRGV RI VXVWDLQHG KLJK DQG ORZ JURZWK DQG WKHUHE\ DYRLG UHO\LQJ RQ VLPSOH 3HDUVRQ
FRUUHODWLRQ PHDVXUHV EHWZHHQ GDWD RQ KRXVLQJ SULFHV 3HDUVRQ PHDVXUHV GR QRW DFFRXQW IRU F\FOLFDO
SHUVLVWHQFHDQGDUHVHQVLWLYHWRRXWOLHUVFRPPRQLQ&KLQHVHGDWD WKHUHE\\LHOGLQJLPSUHFLVHHVWLPDWHVRI
WKHV\QFKURQL]DWLRQRIKRXVLQJSULFHF\FOHV+HUHZHDUHLQWHUHVWHGLQVLPXOWDQHRXVO\DVVHVVLQJWKHSKDVHV




IRFXVHV RQ LGHQWLI\LQJ VLPLODULWLHV DQG H[SODQDWRU\ IDFWRUV RI ORQJUXQ EHKDYLRXUV RI VSHFLILF HFRQRPLF
IHDWXUHVVXFKDVLQIODWLRQDQG*'3JURZWK)RUH[DPSOH3KLOOLSVDQG6XOUHO\RQDSDQHOGDWDPRGHO
                                                          
$ FDYHDW KHUH LV WKDW SROLF\PDNHUV PXVW XVH FRQVLGHUDEOH GLVFUHWLRQ LQ LPSOHPHQWLQJ UHJLRQVSHFLILF SROLFLHV $
IXUWKHU FRQFHUQ LV WKDW D JHRJUDSKLFDOO\ GLIIHUHQWLDWHG SROLF\ PD\ GUDZ WKH FHQWUDO EDQN LQWR XQZDQWHG SROLWLFDO













ILUVW VWXG\ WR SURYLGH D IUDPHZRUN WR HQGRJHQRXVO\ LGHQWLI\ WLPHYDU\LQJ V\QFKURQL]DWLRQ LQ &KLQD¶V
KRXVLQJSULFHVDQGUHODWHGKRXVLQJPDUNHWFKDUDFWHULVWLFV2XUUHVXOWV LQGLFDWH WKDWKRXVLQJSULFHVF\FOHV
DFURVV FLWLHV LQ&KLQD H[SHULHQFHG DQ LQFUHDVLQJ V\QFKURQL]DWLRQ IRUPDQ\ \HDUV XS WR ZKHQ WKH\
EHJDQWRH[KLELWDGHFRXSOLQJSDWWHUQ$OVRZHVKRZWKDWFLWLHVFDQEHVRUWHGLQWRDIHZFOXVWHUVVKDULQJ
VLPLODUF\FOLFDOKRXVLQJPDUNHWG\QDPLFV
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ZLWKIDFWRUVWUXFWXUH WRSURYLGH DVVHVVPHQWVDERXWFRQYHUJHQFHDQGFOXVWHULQJSDWWHUQV EHWZHHQ WKHSULFH
OHYHOV RI GLIIHUHQW 86 PHWURSROLWDQ DUHDV $OVR 3KLOOLSV DQG 6XO  DSSO\ D VLPLODU HFRQRPHWULF
IUDPHZRUNWRDQDO\VHFRQYHUJHQFHDQGFOXVWHULQJSDWWHUQVLQHFRQRPLFJURZWKRI2(&'FRXQWULHV
7KHVHFRQGVWUDQGZKLFKLVPRUHUHODWHGZLWKWKHVFRSHRIWKLVSDSHUIRFXVHVRQWKHV\QFKURQL]DWLRQ






QRWDOORZWR LQYHVWLJDWHWKHHQGRJHQRXVWLPHYDU\LQJELODWHUDO UHODWLRQVKLSEHWZHHQKRXVLQJF\FOHVDW WKH
FLW\OHYHO,QWKLVSDSHUZHDGRSWDELODWHUDODSSURDFKWKDWUHTXLUHVWHVWLQJDOOWKHSDLUZLVHV\QFKURQL]DWLRQ
PHDVXUHVDQGDVVXFKGRHVQRWLQYROYHWKHFKRLFHRIDVLQJOHUHIHUHQFHFLW\LQWKHFRPSXWDWLRQRIKRXVH
SULFH GLIIHUHQWLDOV ZKLFK FDQ EH D SUREOHPDWLF 0RUHRYHU WKH HQWLUH VHW RI SDLUZLVH V\QFKURQL]DWLRQ
PHDVXUHV DOORZVXV WR FRPSXWH DJJUHJDWHPHDVXUHV RI WLPHYDU\LQJ V\QFKURQL]DWLRQ ERWK DW WKH QDWLRQDO







VZLWFKLQJ G\QDPLFV :H YLHZ WKLV 0DUNRYVZLWFKLQJ PRGHOOLQJ FKRLFH DV D FRQYHQLHQW GHYLFH IRU
FDSWXULQJ WKH WLPHYDU\LQJ DVSHFW RI KRXVH SULFH F\FOHV 7KLV PRGHOOLQJ DSSURDFK DOVR SURYLGHV D
FRQYHQLHQW VKRUWFXW IRU GHDOLQJZLWK KRXVH SULFH G\QDPLFVZLWKRXW WDNLQJ DQ LQLWLDO YLHZ RQ WKH UHDVRQ
KRXVLQJPDUNHWV GULIW DSDUW $ OLPLWDWLRQ RI WKH /HLYD/HRQ  IUDPHZRUN LV WKH QHHG WR HVWLPDWH D
PRGHO IRU HDFKSDLURIFLWLHV UDWKHU WKDQ HVWLPDWLQJD VLQJOH XQLILHGPRGHODV LQ WKH FDVHRI+HUQiQGH]
0XULOOR et al  $OWKRXJK WKH FRPSOHWH VHW RI SDLUZLVH PRGHOV SURYLGHV XV ZLWK D ULFK GDWD




DFURVV WKH PDMRUܰ ൌ ͹Ͳ FLWLHV ZLWK WKH VDPSOH SHULRG IURP -XO\  WR -DQXDU\  7KHUHIRUH
FRQVLGHUWKHIROORZLQJELYDULDWHUHJLPHVZLWFKLQJPRGHO




RI RXWSXW DFURVV GLIIHUHQW OHYHOV RI GLVDJJUHJDWLRQ([DPSOHV LQFOXGH WKH FRXQWU\OHYHO VWXG\ RI'XFWRU DQG/HLYD
/HRQDQGWKHVHFWRUDOOHYHORIWKH86HFRQRP\RI&DPDFKRDQG/HLYD/HRQ 
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7KHHVWLPDWLRQRIWKHELYDULDWHUHJLPHVZLWFKLQJPRGHOLVSHUIRUPHGZLWK%D\HVLDQPHWKRGVDQGWKH
LQIHUHQFHVRI WKH ODWHQWYDULDEOHVDUHH[WUDFWHGE\XVLQJDPRGLILHGYHUVLRQRIWKH+DPLOWRQ ILOWHU
/HWߠDYHFWRUWKDWFROOHFWDOOWKHSDUDPHWHUVLQYROYHGLQWKHPRGHOWKHVWHSVRIWKH*LEEVVDPSOHUFDQEH
EULHIO\GHVFULEHGDV
Step 1*HQHUDWHݏ௜ǡ௧ǡ ݏ௝ǡ௧ǡ ݒ௜௝ǡ௧ǡ ݖ௜௝ǡ௧FRQGLWLRQDORQߠDQGݕ௧
Step 2*HQHUDWH݌௜ǡ݌௝DQG݌௭DQG݌௜௝ǡఋFRQGLWLRQDORQݏ௜ǡ௧ǡ ݏ௝ǡ௧ǡ ݒ௜௝ǡ௧ǡ ݖ௜௝ǡ௧DQGݕ௧
Step 3*HQHUDWHߤ௜ǡ଴ǡ ߤ௜ǡଵǡ ߤ௝ǡ଴ǡ ߤ௝ǡଵFRQGLWLRQDORQݏ௜ǡ௧ǡ ݏ௝ǡ௧ǡ ݒ௜௝ǡ௧ǡ ݖ௜௝ǡ௧ǡú଴ǡúଵDQGݕ௧
Step 4*HQHUDWHú଴ǡúଵǡFRQGLWLRQDORQݏ௜ǡ௧ǡ ݏ௝ǡ௧ǡ ݒ௜௝ǡ௧ǡ ݖ௜௝ǡ௧ǡߤ௜ǡ଴ǡ ߤ௜ǡଵǡ ߤ௝ǡ଴ǡ ߤ௝ǡଵDQGݕ௧





ߤ௝ǡ଴ ൅ ߤ௝ǡଵݏ௝ǡ௧൨ ൅ ቂ
ߝ௜ǡ௧
ߝ௝ǡ௧ቃǡ    
ZKHUHHDFKODWHQWYDULDEOHݏ௜ǡ௧FDQWDNHWZRYDOXHV,Iݏ௜ǡ௧ ൌ ͲLWLPSOLHVWKDWWKHKRXVLQJSULFHVRIiWKFLW\
DUH LQ D ORZ JURZWK UHJLPH DW WLPH t JLYHQ E\ߤ௜ǡ଴ ,Q FRQWUDVW LIݏ௜ǡ௧ ൌ ͳ LW LQGLFDWHV WKDW WKH KRXVLQJ
SULFHVDVVRFLDWHGWRWKHiWKFLW\DUHH[SHULHQFLQJDKLJKJURZWKUHJLPHDWWLPH tJLYHQE\ߤ௜ǡ଴ ൅ ߤ௜ǡଵ7KH
YHFWRURIGLVWXUEDQFHV߳௜௝ǡ௧ ൌ ሾ߳௜ǡ௧ǡ ௝߳ǡ௧ሿLVDVVXPHGWREHQRUPDOO\GLVWULEXWHG߳௜௝ǡ௧ ׽ ܰሺͲǡú௭೔ೕǡ೟ሻZLWKWKH
YDULDQFHFRYDULDQFHPDWUL[GHILQHGDV
ú௭೔ೕǡ೟ ൌ ú଴൫ͳ െ ݖ௜௝ǡ௧൯ ൅úଵݖ௜௝ǡ௧    
ZKHUHݖ௜௝ǡ௧DOVRWDNHWZRYDOXHVWKDWLVݖ௜௝ǡ௧ ൌ ሼͲǡͳሽ7KHUHIRUHú଴DQGúଵGHQRWHWKHYDULDQFHFRYDULDQFH




݌௝  DQG݌௭Ǥ 7KH PDLQ JRDO LV WR DVVHVV WKH WLPHYDU\LQJ LQWHUGHSHQGHQFH EHWZHHQ WKH VWDWH YDULDEOHV
PHDVXULQJWKHKRXVLQJSULFHF\FOHVݏ௜ǡ௧DQGݏ௝ǡ௧7KHUHIRUHZHGHILQH
ܲ൫ݏ௜ǡ௧ ൌ ݏ௝ǡ௧൯ ൌ ܲ൫ߥ௜௝ǡ௧ ൌ ͳ൯ ൌ ߜ௜௝ǡ௧    




ܲ൫ߥ௜௝ǡ௧ȁߥ௜௝ǡ௧ିଵǡ ߥ௜௝ǡ௧ିଶǡڮ൯ ൌ ܲ൫ߥ௜௝ǡ௧ȁߥ௜௝ǡ௧ିଵ൯ ൌ ݌௜௝ǡఋǤ   
7KHVWHSVDERYHDUHVHTXHQWLDOO\LWHUDWHGWLPHDQGZHGLVFDUGWKHILUVW7KLVLQIRUPDWLRQDOORZV
XVWRVLPXODWHWKHSRVWHULRUGHQVLW\RIERWKSDUDPHWHUVDQGODWHQWYDULDEOHVLQYROYHGLQWKHPRGHO:HGR
QRW UHSRUW GHWDLOV DERXW WKH HVWLPDWLRQ SURFHGXUH ILUVW WR VDYH VSDFH DQG VHFRQG EHFDXVH WKH\ UHO\ RQ
BANCO DE ESPAÑA 13 DOCUMENTO DE TRABAJO N.º 1930





7KLVPDWUL[æഥVKRXOG SURYLGH LQVLJKWV DERXW WKH VWDWLRQDU\ DVVRFLDWLRQV RU FOXVWHULQJ SDWWHUQV RI KRXVLQJ
SULFHVDFURVVFLWLHVLQ&KLQD
6LPLODU WR WKH WLPHYDU\LQJFDVH DOO WKHVWHDG\VWDWH V\QFKURQL]DWLRQPHDVXUHVDUHFROOHFWHG LQ WKH
DGMDFHQF\PDWUL[
ZLGHO\ XVHG VDPSOLQJ WHFKQLTXHV+RZHYHU WKHGHWDLOV DERXW WKH HVWLPDWLRQDQG ILOWHULQJ SURFHGXUHV DUH
GHVFULEHGLQWKH$SSHQGL[RI/HLYD/HRQ
7KH ELYDULDWH UHJLPHVZLWFKLQJPRGHO LV HVWLPDWHG IRU DOO WKH SRVVLEOH SDLUV RI WKHܰ ൌ ͹ͲPDMRU
FLWLHV LQ &KLQD WR VWXG\ LQ GHWDLO WKH DVVRFLDWHG FURVVVHFWLRQDO KHWHURJHQHLW\ 1H[W WKH SDLUZLVH WLPH







ۍ ͳ ߜଵଶǡ௧ ߜଵଷǡ௧ ڮ ߜଵேǡ௧ߜଶଵǡ௧ ͳ ߜଶଷǡ௧ ڮ ߜଶேǡ௧
ߜଷଵǡ௧ ߜଷଶǡ௧ ͳ ڮ ߜଷேǡ௧
ڭ ڭ ڭ ڰ ڭ






   
7KHLQIRUPDWLRQFRQWDLQHGLQWKHPDWULFHVο௧IRUݐ ൌ ͳǡʹǡ ǥ ǡ ܶWKHVDPSOHUDQJHVIURP-XO\WR
-DQXDU\ LQ WKLV VWXG\ UHSUHVHQW WKHNH\SLHFHRI LQIRUPDWLRQ WRSHUIRUPDGHWDLOHGPDSSLQJRI WKH
KRXVLQJSULFHLQWHUGHSHQGHQFHDFURVVWLPHDQGVSDFHDWWKHFLW\OHYHO1RWLFHWKDWWKHDGMDFHQF\PDWUL[ο௧LV
V\PPHWULFVLQFHLWFRQWDLQVLQIRUPDWLRQRQFRQWHPSRUDQHRXVV\QFKURQL]DWLRQ$QDGGLWLRQDODGYDQWDJHRI
WKH HFRQRPHWULF IUDPHZRUN LQ/HLYD/HRQ  LV WKDW WKH WLPHYDU\LQJ V\QFKURQL]DWLRQSDWWHUQVߜ௜௝ǡ௧
FDQ EH FROODSVHG WKURXJK WKH WLPH GLPHQVLRQ WR REWDLQ WLPHLQYDULDQW RU VWHDG\VWDWH PHDVXUHV RI
V\QFKURQL]DWLRQ7KLVFDQEHGRQHE\FRPSXWLQJWKHHUJRGLFSUREDELOLWLHVRIV\QFKURQL]DWLRQGHILQHGE\ 
  ߜҧ௜௝ ൌ
ଵି௣೔ೕǡഃǡభభ
ଶି௣೔ೕǡഃǡబబି௣೔ೕǡഃǡభభ







ۍ ͳ ߜҧଵଶ ߜҧଵଷ ڮ ߜҧଵே
ߜҧଶଵ ͳ ߜҧଶଷ ڮ ߜҧଶே
ߜҧଷଵ ߜҧଷଶ ͳ ڮ ߜҧଷே
ڭ ڭ ڭ ڰ ڭ






    
4. Mapping housing price interdependencies
7KLVVHFWLRQSURYLGHVDFRPSUHKHQVLYHDQDO\VLVRIWKHDVVRFLDWLRQVEHWZHHQWKHKRXVLQJSULFHF\FOHVDFURVV
FLWLHVLQ&KLQD7KHDLPRIWKHVHFWLRQLV WKUHHIROG)LUVWZHIRFXVRQGHWHUPLQLQJWKHJURXSVRI&KLQHVH
FLWLHV WKDW H[SHULHQFH VLPLODU KRXVLQJ SULFH G\QDPLFV 6HFRQG ZH LGHQWLI\ FKDQJHV RYHU WLPH LQ WKH
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UHODWLRQVKLS EHWZHHQ WKH JURXSV RI FLWLHV WKDW VKDUH FRPPRQDOLWLHV LQ KRXVLQJ SULFHV 7KLUG ZH DVVHVV
ZKLFK FLWLHV KDYH SOD\HG D PDMRU UROH LQ GULYLQJ FKDQJHV RI WKH RYHUDOO GHJUHH RI KRXVLQJ SULFHV
FRPPRQDOLW\

4.1 Cross-sectional dimension 
:HVWDUWZLWKWKHJURXSLQJSDWWHUQVRIKRXVLQJSULFHF\FOHVDFURVV&KLQD¶VFLWLHVIURPDVWHDG\VWDWH
SHUVSHFWLYHXVLQJWKHWLPHLQYDULDQWV\QFKURQL]DWLRQPHDVXUHVFROOHFWHGLQWKHDGMDFHQF\PDWUL[οത)RUWKLV
SXUSRVH ZH FUHDWH D FODVVLILFDWLRQ VFKHPH RI FLWLHV WKDW VKDUH VLPLODU KRXVLQJ SULFH F\FOHV 7KLV
FODVVLILFDWLRQ LV GHILQHG ZLWK WKH LQIRUPDWLRQ FROOHFWHG LQ WKH DGMDFHQF\ PDWUL[οത  ,W LV EDVHG RQ D
GHQGURJUDPLHDWUHHVWUXFWXUHGJUDSKWKDWOHWVXVYLVXDOL]HWKHUHVXOWVRIKLHUDUFKLFDOFOXVWHULQJ)LJXUH
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LQ UDQGRP VDPSOLQJ IUDPHZRUN ,Q SDUWLFXODU IRU D JLYHQ FXWRII YDOXHܿ  ZH JHQHUDWH  UDQGRP
VDPSOHV(DFKVDPSOHFRQWDLQVDOOWKHSDLUZLVHUHODWLRQVKLSVEHWZHHQܯ ൌ ͹Ͳ െ݉FLWLHVZKHUH݉GHQRWHV
WKHQXPEHURIFLWLHVWKDWDUHGURSSHGDQGDUHXQLIRUPO\UDQGRPO\VHOHFWHGDFURVVVDPSOHV1H[WIRUHDFK
VDPSOH ZH FRXQW WKH QXPEHU RI FOXVWHUV WKDW DUH LGHQWLILHG EDVHG RQ WKH JLYHQ FXWRIIܿ %DVHG RQ WKH
LQIRUPDWLRQIURPDOOWKHUDQGRPVDPSOHVZHFRPSXWHWKHSUREDELOLW\RIWKHQXPEHURIFOXVWHUVWKDW
LVሺ͓݈ܿݑݏݐ݁ݎݏ ൌ ݅ሻ IRU݅ ൌ ʹǡǥ ǡͳͲǤ7KHVDPHSURFHGXUH LV WKHQSHUIRUPHG IRUGLIIHUHQWYDOXHVRI WKH













SUREDELOLW\ DWWDLQHG  LV DVVRFLDWHG ZLWK D QXPEHU RI FOXVWHUV HTXDO WR  DQG D FXWRII DURXQG 
7KHUHIRUHEDVHGRQWKHSUREDELOLVWLFLQIRUPDWLRQJDWKHUHGIURPWKLVH[HUFLVHZHFODLPWKDWKRXVLQJSULFH
                                                          
12 6LQFHWKHVL]HRIVRPHFOXVWHUVPLJKWEHUHODWLYHO\VPDOOZHVHW݉ ൌ ͷWRDYRLGGHOHWLQJWKHLQIRUPDWLRQRIDQ
HQWLUHFOXVWHU$OWKRXJKVLPLODUUHVXOWVZHUHREWDLQHGIRUGLIIHUHQWYDOXHVRI݉ 
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F\FOHV G\QDPLFV DFURVV &KLQD¶V FLWLHV FDQ EH ZHOO FKDUDFWHUL]HG ZLWK IRXU JURXSV RI FLWLHV WKDW H[KLELW














WKUHH7LHU FODVVLILFDWLRQ WKH GHWDLOV RI FODVVLILFDWLRQ RI 7LHUV DUH VXPPDUL]HG LQ $SSHQGL[ % 2XU








SROLF\PDNHUVHDV\DFFHVV WR LQIRUPDWLRQXVHIXO LQGHVLJQLQJPDFURSUXGHQWLDOSROLFLHV WDLORUHGWRUHJLRQ
VSHFLILFFRQGLWLRQV7KH,0)KDVPDGHYLVXDOL]DWLRQSDUWRI LWVUHFRPPHQGHGVWUDWHJ\IRUD ILUVW
OLQHRIGHIHQFHWRSRWHQWLDOKRXVLQJEXEEOHVLQ&KLQD
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\HDUV0RVW RI WKH FLWLHV LQ &OXVWHU  DUH 7LHU  FLWLHV DQG WKH 7LHU  FLWLHV LQ WKH UHJLRQV ZLWK ORZHU
HFRQRPLF JURZWK LQ WKH UHFHQW GHFDGH LQFOXGLQJ 1RUWKHDVW &KLQD &HQWUDO &KLQD DQG :HVWHUQ &KLQD
&KLQD&OXVWHUFRXOGEHWUHDWHGDVDQH[FHSWLRQDOFDVHZKLFKFRQWDLQVWZR7LHUFLWLHVDQGWZR7LHU
FLWLHV&RPSDUHGZLWKWKHVXUURXQGLQJFLWLHVWKHVHFLWLHVKDYHH[SHULHQFHGVORZHUHFRQRPLFGHYHORSPHQW
)RU WKLV UHDVRQ WKH LQLWLDO SULFH LQFUHDVHV LQ  GLG QRW FRQWLQXH LQ WKH ODWHU SHULRG 
7DEOHVXPPDUL]HVKRZWKHFOXVWHUVUHODWHWRWKH7LHUV
ZKHUH WKH ILUVW WHUP RI WKH VWUHVV IXQFWLRQ LV WKH݀௜ǡ௧ DQG  ௝݀ǡ௧ DUH WKH kGLPHQVLRQDO SURMHFWLRQV RI WKH
REMHFWV i DQG jߙDQGߚDUH WKH JURXSLQJ DQG WHPSRUDO UHJXODUL]DWLRQ SDUDPHWHUV UHVSHFWLYHO\ DQG ݃௟ǡ௧
GHQRWHVWKHSRVLWLRQRIWKHlWKUHSUHVHQWDWLYHJURXS)RUPRUHGHWDLOVVHH;Xet al
)LJXUHSORWVWKHPDSVRIKRXVLQJSULFHDVVRFLDWLRQVIRURXU&KLQHVHFLWLHVDQGWKHIRXUVHOHFWHG
WLPH SHULRGV ,Q WKH ILJXUHV WKH FLWLHV DUH SORWWHG RQ WKH (XFOLGHDQ SODQ DQG WKHUHIRUH WKH (XFOLGHDQ
















&OXVWHU     
&OXVWHU     
&OXVWHU     
&OXVWHU     
Notes: 7KHFXPXODWLYHJURZWKLQKRXVLQJSULFHLVWKHJURZWKIURP-DQWR-XQPHDVXULQJWKHKRXVLQJSULFH
JURZWKXQWLOWKHWLJKWHQLQJLQ7KHILJXUHVDUHFRPSDULQJWKHSULFHLQ-XQZLWKWKDWLQ'HFWKHORZHVW




,Q )LJXUH  ZH VKRZ WKDW WKH GLVVLPLODULW\ EHWZHHQ KRXVLQJ SULFHV DFURVV FLWLHV KDV H[SHULHQFHG
VLJQLILFDQWFKDQJHVRYHUWLPH,QSDUWLFXODULWFRQWLQXRXVO\GHFUHDVHGIURPWKHODWHVWRDQGURVH
GUDPDWLFDOO\ LQ  DQG +RZHYHU WKHVH ILJXUHV SURYLGH QR LQIRUPDWLRQ DERXW WKH JUDQXODULW\ RI
WKHVH PRYHPHQWV LH DERXW ZKLFK FLWLHV RU JURXSV RI FLWLHV PDLQO\ FRQWULEXWHG WR VXFK FKDQJHV 6XFK
LQIRUPDWLRQ ZRXOG EH YDOXDEOH WR SROLF\PDNHUV ZKHQ GHILQLQJ UHDVVHVVPHQWV DERXW UHJLRQVSHFLILF
PDFURSUXGHQWLDOPHDVXUHV2QFHZHKDYHJURXSHGFLWLHVZHWKHUHIRUHDQDO\VHSRWHQWLDOFKDQJHVRYHUWLPH
LQ WKH UHODWLRQVKLSEHWZHHQ VXFKJURXSV )RU WKLVSXUSRVHZH UHO\RQG\QDPLFPXOWLGLPHQVLRQDO VFDOLQJ
DQDO\VLV '06DQGHPSOR\ WKH IUDPHZRUNSURSRVHGE\;Xet al 6XFKD IUDPHZRUNSURYLGHV D










൅ ߙ σ σ ܿ௜௟ฮ݀௜௧ െ ݃௟ǡ௧ฮ
ଶ ൅௞௟ୀଵ௡௜ୀଵ ߚ σ ฮ݀௜௧ െ ݀௜ǡ௧ିଵฮ
ଶǡ௡௜ୀଵ 
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RFFXU LQ0D\  DQG -DQXDU\  7KHPDSV IRU WKH UHPDLQLQJ SHULRGV LQ WKH VDPSOH DUH DYDLODEOH






,Q WKH PHGLD ILOH DW KWWSVVLWHVJRRJOHFRPVLWHGDQLOROHLYDOHRQFKLQD WKH VHTXHQFH RI V\QFKURQL]DWLRQ PDSV LV
VKRZQIRUHYHU\WLPHSHULRGXSWRWKHHQGRIRXUVDPSOH 
%HLMLQJ  1DQMLQJ  :XKDQ  ;L
DQ  -LOLQ  -LXMLDQJ  +XL]KRX 
7LDQMLQ  +DQJ]KRX  &KDQJVKD  /DQ]KRX  0XGDQMLDQJ  *DQ]KRX  =KDQMLDQJ 
6KLMLD]KXDQJ  1LQJER  *XDQJ]KRX  ;LQLQJ  :X[L  <DQWDL  6KDRJXDQ 
7DL\XDQ  +HIHL  6KHQ]KHQ  <LQFKXDQ  <DQJ]KRX  -LQLQJ  *XLOLQ 
+RKKRW  )X]KRX  1DQQLQJ  8UXPTL  ;X]KRX  /XR\DQJ  %HLKDL 
6KHQ\DQJ  ;LDPHQ  +DLNRX  7DQJVKDQ  :HQ]KRX  3LQJGLQJVKDQ  6DQ\D 
'DOLDQ  1DQFKDQJ  &KHQJGX  4LQKXDQJGDR  -LQKXD  <LFKDQJ  /X]KRX 
&KDQJFKXQ  -LQDQ  *XL\DQJ  %DRWRX  %HQJEX  ;LDQJ\DQJ  1DQFKRQJ 
+DUELQ  4LQJGDR  .XQPLQJ  'DQGRQJ  $QTLQJ  <XH\DQJ  =XQ\L 
6KDQJKDL  =KHQJ]KRX  &KRQJTLQJ  -LQ]KRX  4XDQ]KRX  &KDQJGH  'DOL 






7KH KHWHURJHQHLW\ LQ KRXVLQJ SULFHV DFURVV &KLQD SURPSWHG WKH &KLQHVH JRYHUQPHQW WR FKDQJH LWV
PDFURSUXGHQWLDOSROLF\2Q$SULO WKH&KLQHVH6WDWH&RXQFLO&KLQD¶VFDELQHW LVVXHGQHZUXOHV
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GHVLJQHGWRFRROKRXVHSULFHVXQGHUWKHDXVSLFHVRI1R1DWLRQDO1RWLFH8QGHUWKHVHQHZUXOHVKRXVLQJ
UHODWHGPDFURSUXGHQWLDOSROLFLHVZHUHIRUPDOO\ ORFDOL]HG ,QRWKHUZRUGV WKHPDFURSUXGHQWLDOSROLF\ZDV
GHOHJDWHGWRWKHFLWLHV
7KLV UDLVHVDUHOHYDQWTXHVWLRQKRZWKH LGHQWLILHGFOXVWHUSDWWHUQUHODWHV WRLQGLFDWRUVRI WKHVWUHQJWKDQG
LQWHQVLW\ RI PDFURSUXGHQWLDO SROLF\ DW WKH FLW\ OHYHO" 7DEOH  UHSRUWV WKH DYHUDJH VWUHQJWK RI GLIIHUHQW
PDFURSUXGHQWLDOSROLF\PHDVXUHVDFURVVFLWLHVIRUWKHODVWWZRKRXVLQJSULFHULVLQJSHULRGVWKDWLVIRUWKH
SHULRGV$SULO±0D\DQG6HSWHPEHU±'HFHPEHU7KHVHSROLF\PHDVXUHVFRPSULVHL





OHYHO PDFURSUXGHQWLDO SROLFLHV LV FROOHFWHG IURP YDULRXV LVVXHV RI ³0RQWKO\ &KLQD 5HDO (VWDWH 3ROLF\ 7UDFNLQJ











Cluster 1 Cluster 3
+DLNRX   %HLMLQJ   
-LQKXD   *XDQJ]KRX   
6DQ\D   +DQJ]KRX   
<LQFKXDQ   1DQMLQJ   
1DQQLQJ   
Cluster 2 1LQJER   
%DRWRX   6KDQJKDL   
%HLKDL   6KHQ]KHQ   
%HQJEX   :HQ]KRX   
&KDQJFKXQ   
&KDQJGH   Cluster 4 
'DOL   $QTLQJ   
'DOLDQ   &KDQJVKD   
'DQGRQJ   &KHQJGX   
*XLOLQ   &KRQJTLQJ   
*XL\DQJ   )X]KRX   
+DUELQ   *DQ]KRX   
+RKKRW   +HIHL   
-LOLQ   +XL]KRX   
-LQLQJ   -LQDQ   
-LQ]KRX   -LXMLDQJ   
/DQ]KRX   .XQPLQJ   
/XR\DQJ   /X]KRX   
0XGDQMLDQJ   1DQFKDQJ   
3LQJGLQJVKDQ   1DQFKRQJ   
4LQKXDQJGDR   4LQJGDR   
6KHQ\DQJ   4XDQ]KRX   
7DL\XDQ   6KDRJXDQ   
7DQJVKDQ   6KLMLD]KXDQJ   
8UXPTL   7LDQMLQ   
:X[L   :XKDQ   
;LDQ   ;LDPHQ   
;LDQJ\DQJ   ;X]KRX   
;LQLQJ   <DQJ]KRX   
<DQWDL   =KHQJ]KRX   
<LFKDQJ   
<XH\DQJ   
=KDQMLDQJ   
=XQ\L   
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UHVLGHQWLDO SURSHUWLHV E SXUFKDVH UHVWULFWLRQ RQ ORFDO LQGLYLGXDO QXPEHU RI UHVLGHQWLDO SURSHUWLHV F
SXUFKDVH UHVWULFWLRQ RQ QRQORFDOV UHVLGHQFH UHTXLUHPHQW DQG G VDOHV UHVWULFWLRQ HPEDUJR SHULRG RQ
UHVDOH7KHORDQUHVWULFWLRQVKDYHWKHILYHVXEPHDVXUHVDORDQUHVWULFWLRQVPLQLPXPGRZQSD\PHQW









4.2 Temporal dimension 
:H QH[W IRFXV RQ WKH WHPSRUDO GLPHQVLRQ RI KRXVLQJ SULFHV V\QFKURQL]DWLRQ ,Q GRLQJ VR ZH
³FROODSVH´ WKHFURVVVHFWLRQDOGLPHQVLRQE\VXPPDUL]LQJDOOSDLUZLVHV\QFKURQL]DWLRQPHDVXUHVFROOHFWHG
LQ WKH RXWRI GLDJRQDO HQWULHV RIο௧ LQWR D VLQJOH FRPSRVLWH PHDVXUH 7KLV LQGH[ SURYLGHV XVHIXO
LQIRUPDWLRQ IRU SROLF\PDNHUV DQG LQYHVWRUV DERXW WKH RYHUDOO GHJUHH RI V\QFKURQL]DWLRQ LQ WKH &KLQHVH
KRXVLQJPDUNHW )LJXUH SORWV WKUHH LQGLFHV RI DJJUHJDWH KRXVLQJPDUNHW V\QFKURQL]DWLRQ REWDLQHGZLWK
GLIIHUHQWSURFHGXUHV7KHILUVWFRQVLVWVRIWKHVLPSOHFURVVVHFWLRQDOPHDQ7KHVHFRQGFRUUHVSRQGVWRWKH
FURVVVHFWLRQDOPHGLDQ7KH WKLUG LV FRPSXWHG EDVHG RQ WKH GHJUHH RI FOXVWHULQJ EHWZHHQ WKH FLWLHV$OO
WKUHHLQGLFHVVXJJHVWDQLQFUHDVLQJGHJUHHRILQWHUGHSHQGHQFHEHWZHHQKRXVLQJSULFHF\FOHVIURPWKHPLG








IRU WKH IRXU JURXSV RI FLWLHV :H VHH WKDW LQ JHQHUDO HDFK JURXS VKRZV DQ LQFUHDVLQJ V\QFKURQL]DWLRQ
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&OXVWHU &OXVWHU
Average Sync. (left axis) Median Sync. (left axis)







































































































































































































































































































































































Notes7KH VROLG WKLFN OLQHV LQ WKH FDUWV SORW WKH DYHUDJH V\QFKURQL]DWLRQRI KRXVLQJSULFHVEHWZHHQ FLWLHVZLWKLQ D
JLYHQFOXVWHU7KHGRWWHGOLQHSORWVWKHFRUUHVSRQGLQJOLQHDUWUHQG


















































































































































































E\ RQO\ IRXU FLWLHV LV WKH H[FHSWLRQ LQ WKDW LWV LQWUDV\QFKURQL]DWLRQ KDV UHPDLQHG UHODWLYHO\ VWDEOH RYHU
WLPH7KH ILJXUHDOVRVKRZV WKDW WKHPDLQVRXUFHRI WKHGURS LQ WKHRYHUDOOKRXVLQJSULFHVFRPRYHPHQW












WKDW KRXVLQJ SULFHV LQ &KLQD KDYH H[KLELWHG DQ LQFUHDVLQJ FRPRYHPHQW VLQFH PLGV ZKLFK LV
H[SODLQHG E\ WKH IDFW WKDW SULFH G\QDPLFV RI FLWLHV ZLWKLQ VSHFLILF JURXSV KDYH EHFRPH PRUH VLPLODU










































































































































































































7 7 7 $OOFLWLHV
&  6\ F R R : H V
Notes&RORXUHGOLQHVLQFKDUW$SORWWKHV\QFKURQL]DWLRQEHWZHHQKRXVLQJSULFHVRIFLWLHVZLWKLQWKH iWKWLHU%ODFN
GDVKHG OLQH PDNHV UHIHUHQFH WR WKH DYHUDJH V\QFKURQL]DWLRQ DFURVV DOO FLWLHV LQ WKH VDPSOH &KDUW % SORWV WKH
V\QFKURQL]DWLRQ EHWZHHQ KRXVLQJ SULFHV FRUUHVSRQGLQJ WR FLWLHV LQ WKH iWK DQG jWK WLHU %ODFN GDVKHG OLQH PDNHV
UHIHUHQFHWRWKHDYHUDJHV\QFKURQL]DWLRQDFURVVDOOFLWLHVLQWKHVDPSOH

5HJDUGLQJFKDQJHV LQ WKHDJJUHJDWH OHYHOVRIV\QFKURQL]DWLRQZLWKFODVVLILFDWLRQRIFLWLHVEDVHGRQ
WLHUVLQ&KDUW$RI)LJXUHZHVHHWKDWZLWKLQWLHUV\QFKURQL]DWLRQWHQGVFRORXUHGOLQHVWREHODUJHUWKDQ
WKHRYHUDOOV\QFKURQL]DWLRQZKLFKWDNHVLQWRDFFRXQWDOOWKHFLWLHVLQWKHVDPSOHGDVKHGEODFNOLQH7KLV
LPSOLHV WKDW WKHZLWKLQWLHU V\QFKURQL]DWLRQ FRQWULEXWHV SRVLWLYHO\ WR WKH LQWHUGHSHQGHQFH RI WKH &KLQHVH
KRXVLQJPDUNHW,QSDUWLFXODUWKHKLJKHVWOHYHOVRIV\QFKURQL]DWLRQDUHH[SHULHQFHGDPRQJ7LHUFLWLHV,Q
FRQWUDVW &KDUW % RI )LJXUH  VKRZV WKDW DFURVVWLHU V\QFKURQL]DWLRQ FRORXUHG OLQHV LQ JHQHUDO
























77 77 77 $OOFLWLHV
&KDUW%6\QFKURQL]DWLRQ$FURVV7LHUVKDUW 6\QFKURQL]DWLRQ FURVV LHUV
KDUW$6\QFKURQL]DWLRQ LWKLQ7LHUV
BANCO DE ESPAÑA 24 DOCUMENTO DE TRABAJO N.º 1930
2YHUDOO RXU DQDO\VLV SURYLGHV SUHYLRXVO\ XQDYDLODEOH JUDQXODU WLPHYDU\LQJ LQIRUPDWLRQDERXW KRXVH
SULFH FOXVWHUV DFURVV &KLQHVH FLWLHV +RZHYHU LW UHPDLQV DV DQ RSHQ TXHVWLRQ ZKHWKHU UHJLRQVSHFLILF
PDFURSUXGHQWLDOSROLFLHVZRXOGKDYHEHHQPRUHHIIHFWLYHLILPSOHPHQWHGEDVHGRQWLHUFODVVLILFDWLRQVRULI
WKH\ ZHUH DSSOLHG WR JURXSV RI FLWLHV EDVHG RQ D FODVVLILFDWLRQ WKDW FRQVLGHUV FRPPRQDOLWLHV LQ F\FOLFDO
G\QDPLFVRIWKHFRUUHVSRQGLQJKRXVLQJPDUNHWVDVSURSRVHGLQ)LJXUH
)RU H[DPSOH =KHQJ et al  H[DPLQHG WKH H[SODQDWRU\ IDFWRUV RI KRXVH SULFHV DFURVV&KLQHVH FLWLHV ZKLOH
*ODHVHUet al.DQDO\VHGWKHKHWHURJHQHRXVKRXVHSULFHG\QDPLFVDFURVVGLIIHUHQWWLHUVRIFLWLHVLQ&KLQD
,QDFRPSHQVDWLQJGLIIHUHQWLDOVVWXG\=KHQJDQG.DKQILQGWKDWDOOHOVHHTXDODQLQFUHDVHRIPLFURJUDPV
SHUFXELFPHWUH LQ30SDUWLFXODWHSROOXWLRQ UHGXFHVKRPHSULFHV E\ LQ%HLMLQJ ,QDQ LQWHUFLW\ VWXG\RI
&KLQHVHODUJHFLWLHV=KHQJet alILQGWKDWKRPHSULFHVDUHORZHULQFLWLHVZLWKKLJKHUDPELHQWSROOXWLRQOHYHOV




ߜ௜௝ǡఛ ൌ ߙ଴ ൅෍ߙଵ௡ ή ȁܺ௡ǡ௜ǡఛିଵ െ ܺ௡ǡ௝ǡఛିଵȁ
௡
൅ ߚଵ௜ߜ௜ ൅ ߚଶ
௝ߜ௝ ൅ ݒ௜௝ǡఛሺͻሻ
0RUHRYHU SUHYLRXV OLWHUDWXUH =KHQJDQG.DKQ=KHQJet al DQG=KHQJet al 
KDYHIRXQGWKDWGLIIHUHQFHVLQFOLPDWHDQGOHYHOVRISROOXWLRQKHOSWRH[SODLQWKHG\QDPLFVRI&KLQHVHKRXVH
SULFHV7KHUHIRUH ZH LQFOXGH DQ DLU SROOXWLRQ LQGLFDWRU 30 FRQFHQWUDWLRQ PM10 LQ WKH HPSLULFDO
PRGHOVWKDWDLPWRH[SODLQKRXVLQJSULFHVV\QFKURQL]DWLRQ
7KH UHODWLRQVKLS EHWZHHQ WKH KRXVLQJ SULFHV V\QFKURQL]DWLRQ DQG FLW\OHYHO FKDUDFWHULVWLFV FDQ EH
DVVHVVHGE\HVWLPDWLQJWKHUHJUHVVLRQ
                                                          
7KHLQFUHDVLQJV\QFKURQL]DWLRQDQGSULFHVXUJHLQ7LHUFLWLHVDWWKHHQGRIWKHVDPSOHSHULRGLVQRWHYHQO\VSUHDG
DURXQG &KLQD EXW UDWKHU FRQFHQWUDWHG LQ PDUNHWV ZLWK PRUH GHVLUDEOH ORFDWLRQV 3ODFHV WKDW IDOO ZLWKLQ WKH





5. Related housing market characteristics
%HVLGHVLGHQWLI\LQJSDWWHUQVRIKRXVLQJSULFHVFRQYHUJHQFHDQGGHFRXSOLQJDPRQJSDLUVRIFLWLHVRYHUWLPH
RXUDQDO\VLVRQ&KLQHVHKRXVLQJSULFHVV\QFKURQL]DWLRQDOVRDWWHPSWVWRRIIHUXSHPSLULFDOH[SODQDWLRQIRU
WKH YDULRXV OHYHOV RI V\QFKURQL]DWLRQ +RZ GR HFRQRPLF DQG VWUXFWXUDO IDFWRUV DIIHFWLQJ KRXVH SULFH
YDOXDWLRQVLGHQWLILHGLQSDVWVWXGLHVKHOSWRH[SODLQWKHV\QFKURQL]DWLRQPHWULFߜ௜௝ǡ௧"
'XH WR WKH VLJQLILFDQW GLYHUJHQFH LQ WKH V\QFKURQL]DWLRQ RI KRXVLQJ SULFH F\FOHV DFURVV &KLQHVH
FLWLHVRFFXUUHGGXULQJDQGDVVKRZQLQILJXUHVDQGZHIRFXVRXUDWWHQWLRQRQWKLVVSHFLILF
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SDLUV RI FLWLHV LQVWHDG RI  SDLUV RI FLWLHV IRU DOO  FLWLHV DUH LQFOXGHG LQ WKH ILQDO VDPSOH 7KH
HVWLPDWLRQ UHVXOWV DUHJLYHQ LQ7DEOH$V H[SHFWHG WKHGHPDQGYDULDEOH |POPi-POPj| KDV D VLJQLILFDQW
LPSDFW WKURXJKRXW$OVR WKH LQFRPHYDULDEOH |RGDPi-RGDPj| DQG WKHSROOXWLRQ YDULDEOH |PM10i-PM10j|
among major cities in China 

















































)L[HGHIIHFWV 1R <HV 1R <HV 1R <HV
2EVHUYDWLRQV      
56TXDUHG      




LQFOXGH D IL[HG HIIHFW IRU WKH ILUVW FLW\ LQ WKH SDLU DQG D IL[HG HIIHFW IRU WKH VHFRQG FLW\ LQ WKH SDLU $GMXVWHG 5
HVWLPDWHVDUHSURYLGHGLQWKHURZODEHOOHG³$GMXVWHG56TXDUHG´
Table 3. Factors associated with the synchronization measure of property price changes  
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6. Conclusions
,QWKLVSDSHUZHSURYLGHFLW\OHYHOUHVXOWVUHJDUGLQJLWKHGHVFULSWLYHDQDO\VLVRI V\QFKURQL]DWLRQLQ
&KLQD¶VKRXVLQJSULFHVDQGLL HYLGHQFHRI UHODWHGKRXVLQJPDUNHWFKDUDFWHULVWLFV$SSO\LQJ WKHUHJLPH
VZLWFKLQJPRGHOOLQJDSSURDFKSURSRVHGE\/HLYD/HRQZHVWXG\WKHKRXVLQJSULFHV\QFKURQL]DWLRQ
DPRQJPDMRUFLWLHVLQ&KLQD:HILQGVLJQLILFDQWFKDQJHVRYHUWLPHLQWKHSDWWHUQVRI&KLQD¶VFLW\OHYHO




ZHOO FRYHUHG LQ WKH KRXVLQJ OLWHUDWXUH LV W\SLFDOO\ DEVWUDFWHG IURP RU WUHDWHG ZLWK VRPH QDLYHWp LQ
PDFURSUXGHQWLDOSROLF\IUDPHZRUNV:KDWFRPSOLFDWHVPDWWHUVLV WKDWPDFURSUXGHQWLDOSROLF\QHHGVWREH
VXIILFLHQWO\ IOH[LEOH WR DGGUHVV VKLIWLQJ YXOQHUDELOLWLHV 7R WKLV HQG JUDQXODU DQG WLPHO\ LQIRUPDWLRQ LV
LQFUHDVLQJO\ EHLQJ UHTXHVWHG WR FRQWULEXWH WR WKH IOH[LELOLW\ RI PDFURSUXGHQWLDO WRROV 6XFK GDWD DUH
QHFHVVDU\ IRU FDOLEUDWLQJ HQYLVDJHG PHDVXUHV PDNLQJ H[DQWH LPSDFW DVVHVVPHQWV DQG PRQLWRULQJ
LPSOHPHQWHGPHDVXUHV$QHIIHFWLYH DQG ULVNDGHTXDWH LPSOHPHQWDWLRQRI WKHPHDVXUHVKLQJHRQD VROLG
GDWD EDVLV 7KLV SDSHU DLPV DW VXSSO\LQJ VXFK LQIRUPDWLRQ (PSOR\LQJ DGYDQFHV LQ HFRQRPHWULF
PHWKRGRORJ\DOORZXVWRSURYLGHJXLGDQFHLQDGGUHVVLQJWKHFRPSRVLWLRQRIWKH UHJLRQDOPDFURSUXGHQWLDO
WRROER[
                                                          
5HFHQWO\WKH,0)%R[SSKDVDOVRDFFHQWXDWHGWKHIUDJPHQWHG&KLQHVHKRXVLQJPDUNHW
DUHVLJQLILFDQWLQWKHFURVVVHFWLRQDOUHJUHVVLRQVIRU-DQXDU\DQG-DQXDU\7KHVHUHVXOWVVXJJHVW
WKDW GLIIHUHQWLDOV LQ WKHJURZWKRISRSXODWLRQ LQFRPH DQGDLU TXDOLW\ DUH UHOHYDQW H[SODQDWRU\ IDFWRUVRI
KRXVLQJSULFHV\QFKURQL]DWLRQDPRQJ&KLQHVHFLWLHV
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&DPHURQ $& *HOEDFK -% DQG0LOOHU '/ 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
&DUOLQR * DQG 5 'H)LQD 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&RWWHU-*DEULHO6DQG55ROO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
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866WDWHV´Journal of Monetary Economics
'LHOHPDQ )0 &ODUN :$9 DQG 0& 'HXUORR  ³7KH *HRJUDSK\ RI 5HVLGHQWLDO 7XUQRYHU LQ
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Appendix A. House price indices for China 

Construction of house price indices 

7KH&KLQHVHKRXVHSULFHLQGLFHVIRUFLWLHVVXUYH\HGLQWKLVSDSHUDUHWKHSULFHLQGLFHVRIDOOUHVLGHQWLDO








Table A1. List of 70 cities 
%HLMLQJ  1DQMLQJ  :XKDQ  ;L
DQ  -LOLQ  -LXMLDQJ  +XL]KRX 
7LDQMLQ  +DQJ]KRX  &KDQJVKD  /DQ]KRX  0XGDQMLDQJ  *DQ]KRX  =KDQMLDQJ 
6KLMLD]KXDQJ  1LQJER  *XDQJ]KRX  ;LQLQJ  :X[L  <DQWDL  6KDRJXDQ 
7DL\XDQ  +HIHL  6KHQ]KHQ  <LQFKXDQ  <DQJ]KRX  -LQLQJ  *XLOLQ 
+RKKRW  )X]KRX  1DQQLQJ  8UXPTL  ;X]KRX  /XR\DQJ  %HLKDL 
6KHQ\DQJ  ;LDPHQ  +DLNRX  7DQJVKDQ  :HQ]KRX  3LQJGLQJVKDQ  6DQ\D 
'DOLDQ  1DQFKDQJ  &KHQJGX  4LQKXDQJGDR  -LQKXD  <LFKDQJ  /X]KRX 
&KDQJFKXQ  -LQDQ  *XL\DQJ  %DRWRX  %HQJEX  ;LDQJ\DQJ  1DQFKRQJ 
+DUELQ  4LQJGDR  .XQPLQJ  'DQGRQJ  $QTLQJ  <XH\DQJ  =XQ\L 











DSDUWPHQWV LQ WKH VDPH GHYHORSPHQW WR JHQHUDWH DOWHUQDWH FLW\OHYHO KRXVH SULFH LQGLFHV 7KH REYLRXV
GUDZEDFNRIWKLVPHWKRGLVWKDWGHYHORSHUVPD\XVHGLIIHUHQWXQREVHUYDEOHSULFLQJSROLFLHVIRUXQLWVWKDWJR
RQ WKHPDUNHW LQGLIIHUHQWPRQWKV ,QDGGLWLRQ WKHVHKRXVHSULFHGDWDDUHRQO\ DYDLODEOHXQWLO WKHHQGRI
7KHUHIRUHWKHFXUUHQWGHYHORSPHQWVRISDUWLFXODULQWHUHVWFDQQRWEHLQYHVWLJDWHGZLWKWKHVHGDWD
6LQFHWKH,0)DQG%,6FRQVLGHUWKH1DWLRQDO%XUHDXRI6WDWLVWLFVGDWDDVEURDGO\LQIRUPDWLYHDQGUHO\RQ
WKHVH KRXVLQJ SULFH GDWD LQ WKHLU DQDO\VHV RI &KLQHVH SURSHUW\ SULFHV VHH HJ
KWWSVZZZLPIRUJH[WHUQDOUHVHDUFKKRXVLQJ DQG KWWSVZZZELVRUJVWDWLVWLFVSSBGHWDLOHGKWP :H
IROORZWKHPDMRU LQWHUQDWLRQDO LQVWLWXWLRQV LQ WKHXVHRIWKH1DWLRQDO%XUHDXRI6WDWLVWLFVGDWD'LQJHWDO
DOVRUHOLHGRQWKH1DWLRQDO%XUHDXRI6WDWLVWLFVGDWD




VXUYH\ UHVXOWV IURP DSSUR[LPDWHO\  HQWHUSULVHV RQ WKH GLVWULEXWLRQV RI EUDQFKHV DQG WKH IRFXV RI
GHYHORSPHQWDPRQJFLWLHV7KHVXUYH\DOVRPHDVXUHVWKHSHUFHLYHGDWWUDFWLYHQHVVRIRWKHUFLWLHVEDVHGRQ
IHHGEDFN IURPRYHU D WKRXVDQG \RXQJSURIHVVLRQDOVEDVHG LQ WUDGLWLRQDO7LHU FLWLHV %HLMLQJ6KDQJKDL
*XDQJ]KRXDQG6KHQ]KHQ&%1DOVR FROOHFWV WKHGDWDRIFLW\OHYHO*'3SHUFDSLWD LQFRPHQXPEHURI
EUDQFKHV RI )RUWXQH 7RS  HQWHUSULVHV QXPEHU RI WRS XQLYHUVLWLHV QXPEHU RI LQWHUQDWLRQDO IOLJKWV





FDWHJRULHV L %XVLQHVV 5HVRXUFH &RQFHQWUDWLRQ ZHLJKW  LL &RQQHFWHGQHVV ZHLJKW  LLL
$FWLYHQHVV RI 8UEDQ 3RSXODWLRQ ZHLJKW  LY 'LYHUVLILFDWLRQ RI /LIHVW\OH ZHLJKW  DQG Y
3RWHQWLDOVZHLJKW7KHGHWDLOHGZHLJKWLQJRIWKHVXEFDWHJRULHVRIGDWDLVFDOFXODWHGZLWKSULQFLSDO
FRPSRQHQWDQDO\VLV
)RU RXU SXUSRVHV 7LHU  FLWLHV LQFOXGH WKH WUDGLWLRQDO IRXU PHJDORSROLVHV %HLMLQJ 6KDQJKDL
*XDQJ]KRXDQG6KHQ]KHQ7KHVHFLWLHVHQMR\WKHKLJKHVWEXVLQHVVUHVRXUFHFRQFHQWUDWLRQDQGIXQFWLRQDV
UHJLRQDO FHQWUHV 7KH\ DOVR KDYH WKH KLJKHVW DQG PRVW GLYHUVLILHG FRQVXPSWLRQ DV ZHOO DV WKH KLJKHVW
SRWHQWLDOV7KH\DUH FLWLHVZLWK ULFKRIIHULQJV LQ HGXFDWLRQ FXOWXUH DQG OLIHVW\OH7LHU FLWLHVZKLFKDUH
FRPELQHG ZLWK ³1HZ 7LHU  FLWLHV´ DQG 7LHU  FLWLHV LQ WKH &%1 FODVVLILFDWLRQ LQFOXGH PRVW RI WKH
SURYLQFLDO FDSLWDOV DQG ODUJHU SUHIHFWXUDO FLWLHV LQ(DVWHUQ&KLQD7KH\ DOVR KDYH KLJK EXVLQHVV UHVRXUFH
FRQFHQWUDWLRQFRQQHFWHGQHVVZLWKVXUURXQGLQJUHJLRQVKLJK OHYHOVRIFRQVXPSWLRQDVZHOODVGLYHUVLILHG




Appendix C. List of variables for determining housing price synchronization 
Variable Description (Data Source)
|POPi-POPj| $EVROXWH YDOXH RI WKH GLIIHUHQFH RI FRPSRXQG DQQXDO JURZWK UDWH RI WKH
SRSXODWLRQ EHWZHHQ FLW\ i DQG FLW\ j 6RXUFH &KLQD¶V 1DWLRQDO %XUHDX RI
6WDWLVWLFV
|RGDPi-RGDPj| $EVROXWH YDOXH RI WKH GLIIHUHQFH RI FRPSRXQG DQQXDO JURZWK UDWH RI UHDO





WKH DEVROXWH YDOXHRI WKHGLIIHUHQFHRI WKH DQQXDO DYHUDJHRI30FRQFHQWUDWLRQ μJP LQ   DQG
UHVSHFWLYHO\ZKLOHRWKHU LQGHSHQGHQWYDULDEOHVDUH WKHDEVROXWHYDOXHRI WKHGLIIHUHQFHRI \HDU FRPSRXQGDQQXDO
JURZWKUDWHEHWZHHQFLW\iDQGFLW\j
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